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the sea; and Mr. Greenhow admits (p. 283) that "we are forced 
to regard the boundaries indicated by nature^ namely, the high- 
lands separating the waters of the Mississippi from those flowing 
into the Pacific, or the Californian Gulf, as the true western 
boundaries of the Louisiana ceded to the United States by France 
in 1803." 

M. Duflot de Mofras, whose great work on California is in the 
course of publication by the French Government, has lately pub- 
lished at Paris an essay on the Oregon, containing the following 
remarkable passage : — 

' Dans une carte gravee en 1757 et annesee aux Meraoires des Com- 
missaires des Rois de France et d'Angleterre en Amerique, on pent 
constater que la Nouvelle France en Amerique s'etendait jusqu'a la 
mer Pacifique, et I'on y trouve a la cote ouest de TAratSrique, sous le 
46°, une grande riviere tracee dans une direction exactement conforme a 
celle du Rio Columbia. Cette particularite n'a d'ailleurs rien quedoive 
surprendre puisqu'a partir de 1711 jusqu'en 1754 les capitaines- 
gt5neraux de la Nouvelle France dirigerent de nombreuses exptSditions 
au couchant du Canada, et qu'apres trente annees d'incessantes ex- 
plorations, sous le gouvernement eclaire du Marquis de Beauhaniois, un 
oificier, M. de Verendrye, acquit une connaissance parfait du fleuve et 
de la mer de I'Ouest, qui n'etaient autres que I'Ocean Pacifique et la 
Colombie.* 

His conclusion is in favour of the English claim — " Nous ne 
pourrions nous empecher de reconnaitre cjue la raison et le droit 
sont cette fois de son cote." This is the opinion of a writer who 
certainly has not refrained on other occasions from writing too 
warmly against this country. Mr. Greenhow's work will, how- 
ever, be found a useful though not a perfect summary of the his- 
tory of the discovery of the western districts of North America. 



V. — Survey of the lathmus of Tehuantepec, executed in the years 
184'2 and 1843, with the intent of establishing a Communication 
between the Atlantic and Pacific Oceans, aiid under the superin- 
tendence of a Scientific Commission, appointed by the Projector, 
Don Jose de Garay. London. 1844. Communicated by 
Thomas P'alconer, Esq., of Lincoln's Inn. 

Don Jose de Garay addressed a memorial, dated February 25, 
1842, to General Santa Anna, the President of Mexico, asking 
permission to execute a canal through the Isthmus of Tehuantepec, 
to unite the Pacific Ocean and the Gulf of Mexico. On March 
1, 1842, a decree was passed, granting to him the permission 
desired, with the right of collecting dues on the canal for 50 years, 
and for 60 years the exclusive privilege of transport by steam — 
the government to receive one-fourth of the clear'revenue after the 
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communication is opened, and paying to the negotiation, on the 
termination of this first period, one-fourth of the clear revenue for 
50 years after the possession of the government shall commence ; 
and all unoccupied lands for a distance of 10 leagues on either 
side of the line were ceded to the negotiation. 

With the view of executing this object the survey described in 
this work was commenced at the expense and under the orders of 
Don Jose de Garay. The general direction of it was confided to 
Don Gaetano Moro, who was associated with Lieut.- Col. de la 
Troupliniere, and Captain Gonzalez, as engineers ; Don Pedro 
Garay as secretary, and Don Mauro Guido as assistant. They 
were afterwards joined by Don Manuel Robles, professor of astro- 
nomy and geodesy at the Military College of Mexico. 

The Isthmus of Tehuantepec forms part of the departments of 
Oajaca and Vera Cruz. The population of the former, in 1841, 
was estimated at 500,278, and of the latter at 250,380. The 
River Sarabia is considered to form part of the boundary between 
them. The native tribes of the southern division are known as 
the Huaves, Zapotecos, Mijes, and Soques. 

The party arrived at Tehuantepec on the 28th of May, 1842. 
The instruments they possessed were : — a theodolite of Cary of 
London, of 0,127 metres* diameter, with one telescope; a sextant 
of Gambey, 0,20 radius; two sextants by Chevalier, 0,15 radius; 
sextant of Cary, 0,13 radius ; a level, with telescope; two baro- 
meters by Cary ; two pocket chronometers, one by Roskel (No. 
171), and another by Trench. In the journey from Mexico one 
of the sextants of Chevalier was so injured as to be useless, and 
the vertical axis of the theodolite was bent. The base-line for 
the triangulation of the survey was measured by two steel chains 
(a decametre each in length), one made by Cary, and the others 
by Yecker of Paris, and two levelling-staves by Chevalier, two 
metres each in length. At the end of August, after the base-line 
was measured, Don M. Robles brought to the service of the sur- 
vey a circle of Borda by Gambey, 0,35 metres diameter ; a reflect- 
ing circle by Cary, 0,20 metres ; a French theodolite ; a telescope 
by DoUond ; two empty barometers by Cary ; a chronometer by 
Roskel (No. 301), and a level with a telescope. Full confidence 
is expressed in the accuracy of the barometers which the party 
themselves filled. 

The base-line was measured on a plain between the villages of 
San Mateo Huazontlan del Mar (lat. N. 16° 12' 47", and long. 
95° 7' 6". 5 W. of Greenwich), and Santa Maria del Mar (lat. 

* The following note of the English equivalents of the French measures employed 
will enable the reader to reduce them : — 

1 metre = 3 feet 3-370 in. English 1 1 centimetre = 0-394 inches 

1 decimetre = 3-937 in. | 1 toise (2 metres) = 6 feet 6-42 in. 

s 2 
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16° 13' 33", and long. 94° 59' 41"). It was extended along a 
distance of 16,930 metres. 

After this was done attention was directed to the lakes east of 
Tehuantepec. The largest of these is almost divided by the 
meridian 95" W. of Greenwich, and lies between 16° 1 5' and 16° 
25' lat. It is called by the natives Duic-quialoi (upper lake). 
The River Juchitan runs into it from the N.W. of this meridian : 
the Estacada a little E. of N. ; the River Chicapa a little W. of 
N., and the Espanta Perros from about the N.W. On the south 
it is separated by a narrow strip of land from Lake Quialiato 
(lower sea), with which it communicates at the S.E. by the canal 
of Sta. Teresa. This lower lake lies also east of the other lake, 
as well as running south of it, and is separated from the sea. 
except at the entrance called the Boca Barra, by a long strip of 
land. Into this lake flows the River Xocuapa, and also in part 
the River Ostuta, though this last-named river runs directly into 
a third and more easterly lake, named Huaxlan-duic, which com- 
municates on the west with the lower lake, but has no direct 
entrance of its own to the sea. 

The River Tehuantepec formerly flowed into the lower lake on 
the west, but its course has changed, and it runs in a southerly 
direction to the sea. It is suggested (p. 24) that the sand-banks 
of the Boca Barra were formed through the opposing currents of 
the rivers running into these lakes. The River Tehuantepec no 
longer contributes to this effect. The River Juchitan, it is thought, 
may be turned into another channel, and the waters of the Chiapa 
will be directed to supply the proposed canal. " These obstacles 
once removed, it would neither be difficult nor expensive to render 
practicable the Boca Barra with the certainty that the sand-bank, 
which offered so great an obstacle to the projected communication, 
will never be formed again." 

In October the exploring party divided. Captain Robles under- 
took to determine the position of Juchitan, to extend the trigono- 
metrical observations to the foot of the mountains, and to explore 
the upper part of the River Ostuta. Don Gaetano Moro pro- 
ceeded to Mai Paso, to the north, across the mountains, through 
Chivela Guichicovi and Boca del Monte, to the west of the southern 
branches of the Coatzacoalcos. The gentle hills in the neigh- 
bourhood of Chivela approaching Guichicovi are interrupted by 
precipitous ravines through which the streams pass. The ground 
Ijecomes more level receding from Guichicovi to Boca del Monte, 
whence to Mai Paso it is a perfect plain, occupied by a forest of 
timber-trees. At Mai Paso the Coatzacoalcos has the appearance 
of an artificial canal, from the transparency of its waters and slow- 
ness of the current. Its banks are of a iirni clay, easy of access, 
with a uniform elevation of a few metres. It appears to run along 
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a nearly level surface, though woods on the banks concealed the 
aspect of the land covered by them. 

The party came back to Chivela, and proceeded over the Mesa 
do Tarifa to Tarifa, then S.E. to the Portillo de Tarifa, from 
which a rapid descent leads to the plain in which is situated the 
Venta de Chicapa, on the River Chicapa. They here found that 
the survey of the Ostuta had been abandoned, under the impres- 
sion that its direction was too much to the east. Going north, and 
to the east of Tarifa, from a hill above San Miguel, which they 
named the Cerrode Albricias (Reward Hill), they obtained a view 
of the country which determined their future operations. 

The district of which the Mesa de Tarifa forms nearly the 
centre, interrupts the chain of the Andes called the Sierra Madre, 
which descends rapidly on the west as far as the village of Santa 
Maria Petapa, and again suddenly commences towards the east of 
San Miguel (>himalapa, the centre being comparatively level. To 
the south the small chain of Masahua and Espinosa, of moderate 
elevation, forms a barrier between the Mesa de 'larifa and the true 
plain to the south : the road from Chivela to the plain going 
through a gap on the western extremity, and the road from Tarifa 
to the Venta de Chicapa passing through a gap on the east. The 
table-land extends to the north, gently descending to the Coat- 
zacoalcos, and from thence to the Atlantic. The River Chicapa, 
which falls into the upper lake, Duic-quialoi, runs from San 
Miguel Chimalapa, where its general direction is north and south, 
to the lake. But at this place it has a direction east and west, 
between two uninterrupted chains of mountains. The stream of 
the Monetza, a branch of the Chiapa, continues this east and west 
line to the west of San Miguel, but is separated from the Mesa de 
Tarifa by a chain, of which the Cerro del Convento is a part. 

The village of San Miguel is situated in a small valley, lower 
than the plain of Tarifa by more than 80 metres ; but as the 
most northern of the two chains of mountains between which the 
rivers Chicapa and Monetza run has no interruption, it was 
thought possible to lead the waters of Chicapa along its side to 
Tarifa. To ascertain if this were practicable, Lieut. Guido was 
sent to Tarifa with a barometer, while another was taken to 
Ultimo Rancho. 

From San Miguel to Ultimo Rancho five constant streams run 
into the Chicapa, and from these, and also from the Monetza and 
the Chicapa, a body of water of seven cubic metres (per second ?) 
is to be calculated on for the supply of the proposed canal. 

Going back west, the Cerro del Convento was examined. 
Where the hill of Convento is most depressed, on the northern 
side, the River Monetza takes its source, and, crossing it, comes 
out into a valley, and runs to San MigueL The point of the 
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opening, where the river has its origin, is hollow, and the water 
issues from the walls of a cave 7 metres high. The rock is of 
pure marble. As the river runs under [at the base of?] the Cerro 
del Convento, it crosses a distance of only 100 metres, though it 
passes the centre and the thickest part of it. The source of this 
river is nearly on the same level as a stream near Tarifa — the Rio 
de Tarifa — which runs into the Coatzacoalcos. The ground 
between the two is nearly level, and is interrupted by torrent 
streams, which run into the Monetza. This was, therefore, con- 
sidered to be the proper point for the division of [communication 
between ?] the waters of the proposed canal. 

The houses of Tarifa are in the midst of a ground which is 
inundated in the rainy season, and the plain has consequently been 
called the Lake of Tarifa. It was inferred from the line marked 
by the water, near the Portillo, or opening of the road to Venta, 
south of Tarifa, that a cut made near the Portillo would drain 
part of these waters to the Pacific, and the rest would flow to the 
Atlantic. 

Attention was now directed to " the mighty river Ostuta," and 
Don Gaetano proceeded to Zanetepec, and thence to Niltepec, to 
explore the neighbourhood of the Cerro Atravesado. This cerro, 
or hill, is isolated on nearly every side. To the west is a deep 
ravine, through which the Chicapa runs : to the east the Ostuta. 
The difference of level was such as to leave no doubt of the facility 
with which their junction could be effected, and the exploration 
on this side was considered to be complete (pp. 36, 37). 

It is to be regretted, however, that there was no survey made of 
the course of the Ostuta, from the sierra north of the Atravesado 
to its mouth. That the Ostuta, running from the mountains north 
of the Cerro Atravesado, comes from a higher level than the head- 
waters of the Chicapa, which rise at the base of this cerro, appears 
clear ; but more information than is given is desirable respecting 
the navigation of the Ostuta, both down as well as up the stream ; 
and also of the works that may be required to carry any portion of 
the waters of the Ostuta to the Chicapa, or thence along the side 
of the sierra north of the Chicapa and Monetza, and after uniting 
them with the Rio de Tarifa, along its channel to the Coatzacoalcos, 
of which the Rio de Tarifa is a tributary. 

The country between Tari£a and the confluence of the rivers 
Malatengo and Del Corte is described as most fertile and pleasant. 
The plains near the rivers, cultivated by the inhabitants of Barrio, 
Petapa, and Guichicovi, are very productive. The brushwood is 
burnt down, the seed sown, and the ground scarcely revisited until 
the harvest. The line for a canal is thus described : — " A great 
part of the ground is covered by a succession of hillocks, so vast 
and complicated that it might afford numerous solutions of this 
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problem, and it would be impossible to select the most advantage- 
ous site [line?] without first bestowing upon the subject a long and 
careful study. The waters from Tarifa descend naturally to the 
Coatzacoalcos through grounds by no means too rugged, whilst 
the very existence of a labyrinth of hillocks, almost all individually 
isolated, or else joined together by ridges of an insignificant thick- 
ness, is sufficient to prove the practicability of the work." 

The great River Coatzacoalcos was surveyed by Captain Don 
Manuel Robles. It takes its rise in the unexplored part of the 
Sierra Madre. The highest point visited was at its confluence 
with the Chimalapilla, S.S.E. of Santa Maria Chimalapa (lat. 16" 
53' 5''), and its course was followed in its northerly direction to 
the Gulf of Mexico. At this confluence it is 119 metres above 
the sea. Between Mai Paso and Sitio de Abasolo-titlan are 
several rapids. After the junction of the River Sarabia the hills 
become inconsiderable, and almost entirely disappear a little below 
the River Jumuapa (or de la Puerta) : the rapids also are less 
frequent, and the last of them, called the Suchil, is a little above 
the mouth of the River Jaltepec (or de los Miges). The general 
course of the river from the Malatengo to the Jumuapa is from 
S. to N. ; then it runs N.W. to the Jaltepec, and thence to the 
bar its course is N.E. From Malatengo to the Sarabia its length 
is 35 kilometres ; from Sarabia to the Jumuapa 27 ; from Jumu- 
apa to the Chalchijapa 36 ; and to the Horqueta 65 more (one 
kilometre equals 1,000 metres). 

After the confluence of the Jaltepec the current is scarcely ap- 
parent, and during the dry season shoals are to be met with covered 
by only half a metre depth of water. 

At La Horqueta the river branches : the streams again uniting, 
having formed the island of Tacamichapa. The western branch 
is called Mistan ; that to the east Apotzongo. The width of the 
first is between 90 and 100 metres, and its depth about 4 metres. 
On the second, 29 metres from Horqueta, is the village of San 
Miguel de los Almagres (or Hidalgo-titlan), the first inhabited 
place met with descending the river. Below this place the water 
is constantly 6 to 7 metres deep ; but a little above it is impeded 
by a considerable shoal. 

Below the island is the rivulet Ishuatepec, and the River Coa- 
cbapa, on the right bank, and 7 kilometres below this last river that 
of Uspanapan, which is the most considerable of the tributary 
rivers. At 16J kilometres below Uspanapan, and 8 J from the 
bar, on the left, is the River Tierra Nueva, or the Calzadas, by 
which the Coatzacoalcos unites with the River Huasuntan, which 
runs into the sea at the Barilla. 

The depth of the Coatzacoalcos, from the northern point of the 
island of Tacamichapa to the Coachapa, is 8 metres, and from 
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hence to the bar, from 10 to 12 metres. Its breadth, where nar- 
rowest, 120 to 150 metres, and near the north of the Tierra Nueva 
nearly 700 metres. To the island, therefore, a distance of 55 
kilometres, or at least to the Coachapa, the river is navigable at 
all seasons, for every class of ships. 

The shallowest water found on the bar was 6' 2 metres. 

The astronomical observations appear to have been taken with 
care. The latitude given of Juchitan is the result of 70 observa- 
tions ; that of San Dionisio del Mar, of 58. 

This work is a valuable addition to the geography of Mexico, 
and describes a country hitherto unknown. Some well-executed 
maps accompany it. 

The following are the chief results of the astronomical observa- 
tions, and of the measurements made : — 



TABLE, No. 1. 
Latitudes determined from astronomical observations. 

Cupola of the church of Juchitan 

Church of San Mateo Huazontlan del Mar 

Id. San Dionisio Tepehuazontlan 

Id. San Juan Guichicovi 

Id. Santa Maria Chimalapa 
Paso de la Puerta .... 
The strand on the right hank of the Coatzacoalcos 
below the mouth of the River de la Puerta (or Ju- 
muapa) .... 

South point of the island of Pedernal 
Horqueta of the island of Tacamichapa 
Hidalgo-titlan .... 
Mina-titlan .... 
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TABLE, No. 2. 

Geographical positions of the principal points of the Triangulation. 

The longitudes are reckoned from the meridian of Juchitan, which is 
95° 9' 37".5 west of Greenwich. 



Cerro del Morro 

Xunirahui 

Daniguibixo 

Town of Huilotepec . 

Daniliesa (Cerro de la Cueva) 

Daniguibedchi (Cerro del Tigre) 

Parish church of Tehuantepec 

Danigu or Camotepec 
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^Jorth 
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Id. of Itztaltepec . 
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Id. Santo Domingo 
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Church of Santa Maria del Mar 
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Hacienda (estate) of the Venta de Chicap. 
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Summit of the Pie de Banco 
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Cerro de Paloblanco . 
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Peak of the Cerro Atravesado 
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TABLE, No. 3. 

Altitudes resulting from trigonometrical measurements. 

Heights above the 
level of the sea. 
metres 274,5 



Suramit of Daniguiati 



Top of the cupola of the church of Juchitan 


. 35,8 


Basement of the same church 


18 


Monapostiac ..... 


. Ill 


TJmalalang ..... 


. 218 


Daniguibixo ..... 


. 298 


Guievichi ..... 


. 416 


East peak of Cerro Prieto 


. 460 


GuiiSvixia ..... 


, 598 


Masahua (the middle summit) 


. 687 


East summit of Huacamaya . 


, 775 


Cerro de Laollaga .... 


. 1243 


Palo Blanco ..... 


. 371 


Estate of Tarifa (the place of the habitations) . 


. 208,5 


Cerro de Piedra Parada 


. 416 


Id. del Convento 


. 446 


Paso Partida ...... 


. 466 


Masahuita ...... 


. 615 


East summit of Masahua . . . . 


. 696 


Guiexila . ...... 


. 1152 


Peak of the Cerro Atravesado 


. 1529 


The highest peak beyond it . 


. 2343 


TABLE, No. 4. 





Barometrical altitudes across the Isthmus of Tehuantepec. 

Heights above the 
level of the sea. 
TJmalalang ..... metres 220 

Mitiachuaxtoco ....... 250 

Daniguibixo ....... 296 

Venta de Chicapa (house at the estate) ... 24 
The river Chicapa, near the Rancho of la Puerta Vieja. 83 
The river Coatzacoalcos at the confluence of the Chima- 

lapilla .119 

Source of the stream Monetza . . . .196 

Petapa (the town-house) ..... 204 

The river Chicapa at the Ultimo Rancho . . . 208 

Farm of Chivela 210 

Source of the river Almoloya .... 225 
Santo Domingo (the town-house) .... 226 
El Barrio (idem) 232 
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Road from Santa Maria to San Miguel Chimalapa. 

Heights above the 

level of the sea. 

San Miguel Chimalapa (the town-house) . metres 119 

Rancho de la Cofradia ...... 376 

The stream running towards Chichihua and often tra- 
versed ........ 275 

Jacdl del Ocntal 331 

Pass of the river of Chichihua .... 189 

Pass of the river Escolapa . . . . . 1 50 

Jacal del Chocolate ...... 326 

Pass of the rivers del Milagro .... 84 

Santa Maria Chimalapa (the town-house) . . 262 
La Piedra del Viejo (the highest point between Santa 

Maria and the river) ..... 296 

The river del Corte at the confluence with the Chimala- 

pilla 119 

Tehuantepec ....... 42 

Zanatepec ........ 50 

San Gabriel Boca de Monte ..... 50 

San Juan Guichicovi (the town-house) . . . 249 



TABLE, No. 5. 

Heights above the level of the sea, of various places on the road from 
Tehuantepec to Puebla. 

Tequisistlan metres 210 

Rancho de las Vacas ...... 745 

San Bartolo Yautepec ...... 870 

Rancho Quemado . . . • . . 1 1 60 

San Pedro Totolapan (the lowest part of the town) . 940 

CityofOajaca ....... 1535 

San Juan del Estado ...... 1680 

Venta de Aragon ...... 1005 

Cuicatlan 420 

City of Tehuacan 1575 

TIacotepec 1905 

Tepeaca 2210 



